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h_KE*1| #^#°1 5.^-3 SOG^-g- ^ ^ cf-g-. 3L^€ 

o]^A^, ^ I^Sll" ^£^1 ^l^ofl Jl^jAVEfl 

^-a>^0.^ A> 7 ] ^-A>A]^ r^-g. ^ W o] ^ 711 ^-f , # 

7W j ^^^l ^7] aH --oil 71^ ^^l'l^l 

C1*H, £ l^o * 711 °1M ^ ^Ml x>7l^l^o._^ LDD 

"4 iil^/HBll^ 3H V 

J£ 4 
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^ ^ ^{Method for fabricating a 

integrated circuit having a shallow junction} 

< 4 > Utii-^o.^. ^ integrated circuit. IC)-b 7 1 ^ $H1 S^^^eI. 

°J c l . ''I it ^ A c) ? S 3 S] s fc- n-p-n J= ^ Ei L f p-n-p 1= $ i Ei # 4-8- 
"1 . SL_^ H S] 5L_^( Metal Oxide silicon) Ji ^ 7 -l /-El ft '4-g-^Vul. 
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<5> 



impurity)^ ^ #^3j"§r°l &°}°)f ^r 3 j ^ 4 1 



S] w o V^o] 3.3^ ^^-o] Sjc^o^ ^cf^ £l°lW. 



<(5> 



A o w l 3^£r f^°llfe ^^^^^(ion implantation met hod WM- Jl 



*fl#Efl (sol id phase di f fusion method )# <>l-g-*H o],g- 



acceleration volt age JL7}^-^)^ 7}&°\] ^j-o. ^ $ ^ 

cf. ne)ji, tftfl 7)3V A o vofl jisfl tfeflcq aKHl-a- ^, A o V 

7] spj^ q]o] dopant 7 1?H 

<7> O^H, AV,^ glgo^ -g^o) 2]*|-7l fl*H ^-^^^l 

lr£#£ impurity^ Ji^l #Efl sK}>?Hl ^ 

dopants 3*}^. °1 3. ^SlSr o|^- 

°J(ion implantation)^ BV 3*k2. Jl*fl#3|3HHM ^l§}°i l-^l^l ^<i>5]^ 

*4 °H l-^#ol i^-slol J£^S( doping)^ ej- 

°JsH ^l?Vo] i^j-Al^ ^(dislocation^ tf : 'l 

fr 3<?H1 ?11*<£ VH? «KM1^1 dopant )2] *r5i& -^l"') "4 
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4bH. £- ol-^Ji^l- sl-fe i'Hl-t &*fl3-i- ^fll^l 

<10> A o V 7] 71 4^^. ^^ 7 1 ^*H, ^3 H ^Hl n*-^. £ 

£ &SZ.*$ ^Hl SJ-^LV ^1^- ^-i: ^, A J"7l sJ-^V wj-xluv sfl^o] 

&5.*ft ~ 7 }^^ ^°I1 1-^1" 0 1 SOG^-i- A oM S0G^& 

P, B, In, As SE^r Sb^l H^g ^it S^Rr £efl^ ^sHMM ^efli 

(silicate glass)!- 3.*$*]%! * ^WM^ ^ 91^. A oM SOG^^r 

SiH 4 ?4 0 2 ^, P, B. In. As 5Efe- Sb^l £Jg -|a|. 7) o] -g- 

<n> -*M SOG^Ml #5>Z.n> ol-o. ^oloj o,^ a o v 7 ] *7>^ o]£-- 

A oM S0G C 4^-1 l-^r# -s^H^r. av 7] S0G4-2] ^tf ^ 

' 7 h A ]" 7 lTf- ^I^Itt Plasma Immersion Ion Impl ant at i on( PI 1 1 ) °] L f Ion Shower 

Implant at ion( ISI )4 #2>^ D > °1 £ ^ ^-g-*}- 0 ! -r*St> -r 91 c f 

-r^J^ SOG^Sl 3tfl ^Slfe- 10 ly - lO^crn^ 

P..?. Jt^f> -r C .:M. A oM SOG^Hl -M-^r-l- *.7Vs o]£- -^ojt> "fl. 




^ 1020010066742 %% <H*f: 2001/12/19 

H>xlnV ^eJo} STg ticf aJ-^ *L« ^ AV 7 ] Aj-ofl *j ^ £ S OG 

<12> #7] ^£7} SOG^Hl JX^Aj-E^Aj-tf o_ s 

: atHr n fl ^-^f 1 (rapid thermal anneal (RTA) ) , ^s}o]=l o] 

^( spike anneal) ^ $\°) 7 <\ ^"di laser anneal)* °}%-^r ^ ^4. A oM 
3^ A o V 7] 7)^0.^^ H^ao] 7 > 50nm °] erf ^ ^7}- 10 18 ~ 

<13> M. igJ-Tgo] cf^. ajjofl ^sf^, ^tg^. a}n^] 7]^- Aj-ofl ^ o] K 3 ]| 

Sd-ir ^ . A o V 7} TlMM 2flEiol ^Aj^ u> £S fl 7]^.^ ^TgcH] ^-i-o] s_ 

SOG^-i- ^^^cf. A oM SOG^sl ^^sf #7] Tiloje 5fl ^-g. ^*>^ 

S #-^1 feojo] h] ■§•■§. i:i.5~i:l0<?] ^^fc}. # 7 j SOG^-^ P. B. 

In. As Sb^ 5.^*rfe <**ll # E ]]<i] Aj^^)o] S ^-sfli 

(silicate glass)!- ^ 3.*%*]%! ^ ^ 4 1 ^cf. a o v 7 ] S0G^£- 

SiH 4 ^ 0 2 2f. P. B, In. As I£^r Sb^l itr^ffe £^ oj-g- 

<M> ojo^. #2>3-n> o|£- ^<y«jO.S .£ V j ol £_o_ *> 7 }s_ oj^-oi^i. 

Nv?# ti^^P-Hl "4 *1 f 1 c f . SOG^S] lr-i-^- ^KE-ir Plasma 

1 miners i on 



1020010066742 %^ <&A- 2001/12/19 

Ion ImplantationCPIIlHM- Ion Shower Implant at ion( ISI )4 ^r-^f °1 

SOG^Sj ajtfl 1-^1- ^ ^51^ 10 19 ~ lO^cm" 3 2.3 i^H^rfe ?! °1 «f 

^ofl SpJ^ 47l^^3j A o V7 l ?fl°m 3flElo] o^rt LDD °j<3 ^ 

°S 3tNr ^ <g (rapid thermal anneal (RTA) ) , ^^o] 

H ^ (spike anneal) EE^ efl°l^ c H'd( laser anneal )■§: 0 l-g-^ t OT. #7l 
A oM uV£*fl 7l^-o..?_Sl H^aol 7 |- 50nm ^ ^£7} 

10 18 ~ 1022 cm -3 2lf ^ ^Uf. 

^ 5r"a- ^il- ^ 

. t}#°fl °fl*l*Hr -H- ^HHt^ Cf^ <gHflP_ £M ^ 

44 V> l g2l ^^7> cf-g-ofl aV#5R- 6j A]oil^cHi tr^sl^ 3£ 0 fM tf. £ 

\ V *n ; : 

_'-}-,- 
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^A^o] *3^-g- ^v}^ 4^-£]o].x] 74014. ^th Cf^- 4 i^r 7] 

•^(Aj.).ofl olc}5|-Jl 7]^^ 7JO-, A oM <H£ ^ ^ ofl a] 

3 ^ SZul. =L Aj-ololl *fl 3 o} nVo] ^51 Cf. 

*fll -^Hl* ^^ir 0 l£}. 

<19> 51 11- tJ-S^l-^, «VE*f| 7] ^-(10), «^?itfl P^olM- ^H] 

#(10)3 5i#3>51^- ^^^cf. A oM ^ *8"*1^ 2fl^d(12)^ tfa^ 

^ ^s}-^S *S^W. A o V7 l ^(12)^ ^ofl !-£■-§- (dopantH 

<20> £ 21- t^^f^, A oM SJ-^V y o Vx l^ 5flEi(i2)ol ag^3 ^51*fl 7l#(io)S] 

=&£°fl SOG^Hsilicon oxide layer, 14 )-§- #7] S0G^ v ( 14)-8r 20 ~ 

300 nmSl t^I-S. <S^tb^. SOG^C 14 )^ o]^. ~o] a] ujn ^) 

7RK10)^ *?}-*l*Rr 03^0. ^^*vcf. 

<2i> S0G^(14)-S: B, P. In, As Slfe Sb 51 i?_f"*hb ^ *fl 

^■Eflfil y^^olji #Efli( s i licate glass)fr -^1 S^ Mtl ^ , 200°C - 600T 
^512) ^£o| 351 l^lsH a)^^a1^io.S.^ 

B-l i^-sj-rr *)e]1MH #2flife BSGtborosi licate glass)* °l-g-f> -r <£l Jl , 
P-tt ysl^flnlii #eflr>.^r PSG(phosphosi licate glass)-!- -r 91 

4. SEir. 
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$7] S0G«K14)£- SiH 4 , 0 2 ^ A oM S-^Q±- ^-i- 7]sfl# oj-g.^} 

^ W^f^^ 400t °l*h o>^-2]sHl^ 350 r ^£2] £.E°1M ^ Ajs} 

<2-'> tf" 7 ] 'SOG'e}^ -g-^H^ -g-^ spin on glass^l-Jl £ #<Hl*b 

silicon oxide glassS. ^^^b^-. 
<23> E 3^. fV^^I-^, A o v 7l SOG^aiH ol-g- ^oj«^o.3L 

°l-gr(13)# ^7}S. av 7 ] S0G^-(14)2l ^-S.* ^^a] ^Icf . c|a] 

'iHifl, #7] S0G^( 14 H <g^^ HVH;^1 7]^(10)# #5f^ o]^- -oj x^ofl 
^6 W 1 S0G^(14)^1 °l^(13)-§- ^7}S. °1 ? l "41 °1 

°l-§-*H S0G*Kl4)°fl 1-^1- °l£(13)-§- ^7>S ^sf^ #H*fl 

7l*(10)Sl IH^S £ A o V tr^l^tr^ 

<2-» ■#?} °1£(13)°1 * 7 >S ^£ S0G^(14)^] 3 cfl ^£-§- ^£ 



10 19 ~ 10 23 cnf 3 A o v "'l S0G^-(14)2] a) cfl 



10 19 K)23 cm -:{ 0.5. ^ «lT°r^r M ^ % ?1 ^ 3 ^ 50nm °1 

*l*fl ^sRr BM in€- nelJi. #7| 7j#o| P^ *] 
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<26> 



o]£. ^01 ^ 7 ^^ov_g. A]-g-s>^ Plasma Immersion 



Ion Implantat ion(PI 1 1 HM- Ion Shower Implantat ion( ISI )z} <>]■& 
$\ :5 T?1^°1 *r%$± *1 °] ^ . A o Vv l Plasma Immersion Ion Implantat ion(PI 1 1 )-cr 
%}o)2}( 7l-£) <?HH §e>2in>s. ^v^Al-ylJi ^7l^o_j?, ^H^oH ^-x} 

^•xlojcf. av 7 ] Ion Shower Implantat ion( ISI )-cr SlM^o^ u i<^^ #B> 

# o]^(i3)ol av 71 S0G5f(14) i4H ^ojsl^ av 7 ) a>£ 

*fl :'1#(10)^ £#^1^ o^vns 5>^A^ E 10 15 cnT 2 o]a o v<^ 2 Af^ 

S0G^(14H1 Jl^^Z] Ir^l-i: ^ $a<4. 

S0G^-(14H1 fe}54 o|£- xv^^. ol-g-^H #e r -^r ol^rn 5 ^ 

SOG^f 14a), ^ SfAj- HKx|n|- 3flei( 12)21 S^tf tf^ j=l«. ul Ujn^ 7l^-(l0) 
A cMl S0G^(14a)^ 10 21 cnf 3 Jl^SLsL °l£r(13)°l *} eh * 

olS T^]5lJl. iejx| JL^Kshadow effect H Sl«H ^3 ^r**>fe °1 
£(13H SOG^CUb). ^ Sftb °o^l^" afl€(12)fi-l ^f^Hl 

SOG^I 14b)-£r l-^r# ^°J^1 Si 71 ?>irCK 

^7] 2>-a> HVz)--ij- .^t] (12)2] S^iL4 aV^ xj, H].t£ 

•'1?}(10) M S0G^ v (14a)^r Ji^iL SrtKI 0 ! sl^. tf-'l H J 7 -1 C 4 =fl 

^1(12)21 ', ! *! °fl S0G^-( 14b) -Pr 'i^H SriHH Yi^K 'o v "'l S0G^ v (14)2l 




Hxj-: 2001/12/19 



1-^1-^ ^ 1:^1- ^1^(13)^ £^ ^jui^l, o]g- ^<y^=, AVv] S0G nV 

(14)^1 ^vl f-£-g. a o w] S0G^ V (14)S] 3=7)1 ^ A o v ?l ^ y o^m ^B^(12) 

o] ^ ^ c^ei 7}y.) £_o]o\) o)-s } ^ 3}^t]-. 

<29> 51 41- fh^sj-^. #7] JL-^SLfi] S0G^ v (14a) ^ S0G^( 14b ) °1 ^ 

•S3 #51*fl ^^-(lO)-i- #7l SOG^CMa, 14b) iflsj 

sJ-aVa]^ o>^ 3^(16a, 16b)-§- ^W^K SOG^I 
(14a, 14b) vfls} l-^-i-g- 1*1 3 -I- °l-g-*M ^1 ^ SKt'S.e.S. 5K>a) 

^ ^(16a, 16b) -g- °l^?fl -H^l A cHj SKHj-g- °l-g-U- °^ 

-8: ^(16a, 16b)-§- «i^*>fe- ^^1 ^ °rMB r S0G^-(14) vfls] 

<30> ^7] =4? I^Blfe <g <^vj (rapid thermal anneal (RTA) ) , is} 

o}3. o]^( spike anneal ) SE£- efl°l*1 °1 ( laser anneal )# 7 J^S JL 

-1 Jl-^iSl SOG^(Ua) ^ ^-5=^1 SOG^CMb'H ^3 ^-£^1 7l#(10)-§- "1 
#S 7 r i ^^7] ^ 950r~1150rs] £:.Eo1M 1-10003: ^El s n V -°-?-H # 

H^l -'l^HlO)- 0 -.^^ £^a°l7 r 50nm af^^*Hl-b 8-~M5nm. ^51 " 7 r 

10 18 ~i()22 cm -3o] ^thdOa. 16b)# *i$ik -r °M . A o V7 l 1 *\ 

iil^l -g-f tf^l S0G^(14a) ^ ^^5-1^1 SOG^UtbM ';•;>! VhV. *fl 

■'l^(10)-i- "l^^l 7 r-*~- £-^"'1 ^ 950 r -~ 1200T?2] -grSL^l -H «g *1 Bl # P. i?. H 

7] #( io) P. 5=^ ?i o] 7} 50nm ©1 *K «H1 ^ f< - 35nm . VPS ^r-V. 

7 > 10 1S - lO-cnT^l 16a. lfih)-& H V) * I -r °J. C K 

J l - 1 _- 




# 
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<3i> a o V 7 ] ^ «g^e)o|| o^}a} <^o_ ^^.( 16ai 16b) % t§*$^ nfl ZL-^£S) SOG 

^(14a)^S-^-El SJ-A}HJ 3tKl6a>2] 5.^ SOG^ v ( 14b) 

aflfi(12) 5-^2] al£^l 7l#(i0)S] ^ u oH] ^^£2] ^ 1^(16bH ^ 

<32> £ 5 tfl.xl 8£- 3tJ-§- 3 33)5L£] ^^^^^ 

^^^S-Sl ^il^rt^ TjjolE ^ ^Aj *o)| aJa^o} ^ *j.g.^ 

<«> £ 51- ^2:^^, HVS^l ?1#(20), ofl^itfl HL^r 2] aj^s 71?} # 

ofl t11o)e a]-^uV ( 22) ui TflolE *}^-(24)-°i?_ o]^L^x] TilolE 3fl iH (25)-§- 
tEb4. A cM ^ 0 1S 2fl€(25)^r ShE*H 7l^-(20)^ tfsH^ 

MOOnm #3 ^^^^4 -S^^ ^. 4 ?! 3 °l-g-*r^ ^fli^N 

<-i> £ 6-g- fis^. >11 0 lS all £(25)°] *§ A j€ #£.*H 71^(20)2-1 

<H| SOG^Hsilicon oxide layer. 26 )# £ A cM S0G^(26)-gr 20 - 600 nm 

21 ', IV. *g^M. S0G*i V (2fi)£r -T-21 °1£- -oiAl tilu^j 7]^ 

(20)21 «*R- »)»1^2l <^t>€- -r^W. S0G^ v (26)2l 

£- '111 ^Hl^f 

L'4-13 
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<*5> %7] S0G^(26)-& #7] aVHsfl 71^(20)4 aVtfl £#^3] 

£^*K£^ A o v 7l 71^(20)^1 ^ 

^ 7l#*! ^-3-^ #7] S0G5 1 v (26)-& P, As S^r Sb7} £ts]E^- ^SKu, 
a}5L:Hl 7]2}(20)ol ^e]^ 7]^o^ ^ ^ S0G^-(26)-& B^f i n o] 

<3«> $7} S0G^(26)^ *f-*l)±± 11^ A 2L2}t *-§-^ v -r S0G^(26)3] ^ 

*fls}- Tflo] e ^^-(24)31 al-ir-i: 3<H£. i:i.5°l#. HV^-aj «J-7flfe 

l:l.5~l:l0«l 51 SE^r, S0G^(26)°fl £^ 

^ LDD(Lightly Doped Drain) °j <3 ?4 3J-#( Source/Drain 

Extension)^ ^-i: °-£. & -HE^M P uf B ^id ^4 As(5£fe Sb) 

Lf In-i- tf^SH 4-^1 <g?]Z] -g-^ M SJ-^ Soil- ^ - olns ^ o|cf 

<37> 51 7-i- tis}^, A cM S0G*K26H #£ r ^f o]^- i^^o.^. °1£ 

(27)-§- A o v ?l S0G^-(26)S1 ^ 7 r A lti^-. ^1 

. A <M S(X; QH 26H 3h£*fl 7l^(20)# €e>3^> o]£- ^01 ^jofl ^ 

A cM S0G^(26W «- ol^(27)# tl^^S ^7}S. ^°J^4. °1 ^ >fl t^r 
34 oj£. -^<y^-g- S0G^(26H1 1:^-1- °l^(27)-8- ^<a*r£ 

H*fl 'UV(10)3l -i^^-3& £tf H^slfe 3>£. SL^S 3 

<:*> ^-/) ol£-(27H 7} & Sa^ v (26)2) 5] rfl #-£-1- -^oj 

J 4-1 1 
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10 19 ~ io*i cm -3o_ arVfe o}<fr±- 3f-6\] t% q £ ] £^gS°14 50nm ©1 

s> ^ £ 3 o' ^£7} 10 18 - 10 22 cnf 3 °.S fr^M ^^-olcf. 

<39> AV 7 ] tiVtr^) 7 j ^.(26)0) 7l#<g °1 £ ^ °J ^1 

Sb# ol-g-^Vc}-. 

<10> Ci*>^ t oVA-j *Jtg^. ^ o)_o^ o]gfl #7] SOG^Hl 2:71 4g ^ 

*lcf. .HelJl, a o V 7 1 SOG^Hl 2,71 £Jg£ ^7f In 0 ^ ^4" #5l3.n> 
oil ^oj £l ^ B# ^l-g-^-4. 

<41> Aj-v] ^e>3.nf ol^- x>^oll #S>o^ S. 3o]}^ £^i5\SXO_E- 

^l^(27)ol a o v 7 i S0G^"(26) a o v 7 i tiVH^l 71^1(20)21 £3} 
^ a o Va 1' 7 1^1 ^a-Ue 10 15 cm" 2 olAj-o] 54fo S *i S0G^ V (26H 
Ji^-5121 #^-^-1: -r 9i^. 

<>-'> #- 7 ] S(X. ^1(26)^1 l-efZinj- ol-g. -01 ol-g-§H o]^-oi 

*$°.3L °1£(27)-^ l-^ril- °1£(27H1 

S0G^ v (2fia). ^ IMS. ?i^-(24)£l S^IH} ^ al^l 7] #(20) M 

^^¥1 S0G^(2Ka)£ 10- 1 cm" 3 °1 #2] jl^-.Vl.?. 27 M ^'3-°-?- 

^SJsIjI. :^r4 A ~4( shadow effect Hi 21S><^ £-|"r SR:- °l£-(27) 



•J 1 - i " 
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o\] ln#5l^ <&±± S0G^ v (26b). ^ 7]}°)^. t}s^ v (22) ^ TflolM *i^-(24)e] ^ 
^£ S0G^-(26b)£r ^o]o] Ejxl g>^cf. 

(20) A 0 H1 *§^£ S0G^ v (26a)£- -H^E ?H , tIMe ^Vs}-^-(22) ^ 

o]h ^^.(24)^ ^tsofl S0G^ v (26b)-& ^S. 'd w l 

S0G^(26)fi] £^ °l£r -r°J^. 

7l S0G^-(26)^ ^v] ^£4j- i-js, Aj- 7 i S0G^(26)^ ^Tfl ^-s] ^ £.<y 

<ti> E 8-8: ^i^, ^-7] ji^E^l S0G^(26a) ^ S0G^(26bH *g 

^£ hVEMI 7 1^(20)# ^ H^l^ A cM S0G^ v (26a, 26b) M]2] 

3^1 o>£. *]Tg-(28a, 28b)# »=M n a v *H , A oM SOG^ 

(26a, 26b) Ml 3 ^ ^ *1 ^# *l-g-*H ^1 A o^fl ^^-5- S^-M 

^ «2£ ^(28a, 28b)^r ^^tb^-. °1 B 4 ^ Ml #Efl Sf^-§; °l-g-?> 
£ 3^ v (28a. 28b)-fr ^^s>^ 3°1 -8-^1^ ^ l L> S0G^ v (26a. 26b) Ml 2} 

<.,:-» aj-71 ^ <g*leHl ^sf^ 31K28a. 28b)-& nfl S0G 

, ?4;(26a)^-?- : ?-Ei S)-a1^ ^ta v (28a)Sl E^J ^ES+ ^£o] S0G4(26b)A.^. 

5|^H : 1 <i>£- 3^(28b)-°l xVo]7> y>*S^cf. o|o]| itf cH, 4oi ^o. 

3. ^n^i 71^1(20)21 SV! -^°cHl -H^ri^l "i>-?r 3°H V (28a)°.S ii-'-/5--.vllol 
^(source/drain extension region H ^^l :Hl rt lJi ', r ^-vj-(22) 
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^ 7])o}^ ^^-(24)S] °$^*\ *}^-9] 4-£*fl 714(20)4 ^4 ^4°fl *i^5L4 
^4(28b>°.S. LDD °J^(lightly doped drain regionH 41344. 

<46> CfAl n a V^ ( £ ^AlofloflA-lfe 7] ^ O.S. 4?1 >fl °1 M 3^(25)4 <£A 

ija ej.w.o] tiV^^l 7l#(20)4 ^^H^l 3tK28b)°.S LDD <3 

^-^sjji aV7] LDD 0 j^^l ^sH 4-£*ti 71^(20)4 S4 e4°fl :el^£ 

LDD ^ ^ ^^-^/-ELefl^l 44 ^4^ 4^-& -3^4 

^2)H4(sidewall spacer)* 4-8-tb ¥ 44 ^l^^r^ 4-8-*H LDD °j ^ 
^ i^.^/£iEfl«] 44=3 ^-i- ^4^ "53 14 444 -n ^4 <§4 

ofl uf^ i;<}$| ^o.j^ 4-g- 4*14 £cf. 

< t7> 4^4 44 4°1 4 4 ^4 3 3 3}JL4 4^ 4 

£*f| ^14 A 0 H1 4^#°1 i^si S0G4# ^4 4-§-. 44 1:£#4 3-44 
S0G4°fl ^43^ #4^4 °1£ 44 #^4 4£-i- ^ 

£4 ^4*144. 44*1. ^ 143* *44 4H*ti 44*11 

%$*$<L5. 44 4444 44 ^44. 44^1 4 # 

43.4 44 #£#4 451 It ^44^1 ^11444 H£ 4 U 4 i?- i?- 4 

*n 44°tf 4-& i r-- 0 t ]44 &4 nfl^-ofl 7i# 2 ] ir^^p-ii- £44 44 

4-l:-4. 
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1] 

AV-71 gJ-Aj. HKX)^ sflE Jol Hj-C^l 71^0] £ £ ofl ^-£#0] ifS] 

SOG^Hl oi^- ^^0.5. a o v 71 ol ^o. ^ 7>5L ol^-- 

^sM ^-7] SOG^sl ^5.1- #7}-Al7l^ #711; ^ 

■*M ^£7} ^7>sJ SOG^Hl ji^^-e^aI^ 

tf?l iJVtlxfl 7l^Hl S)-aVa1^ <gA^g|.- 3E.#3M °l-¥-<H*lTf 

[3^8" 2] 

«l£^l 71^1 tfofl 7\] olE 3fl E^o. ^SRr #^11; 

£-'1 TflolK 311 EJO] ^A^) HVH^l 71^31 ^^ofl Ir^l-Ol S0G^ V 
°1£ ^©jajo.^ A cM ol^^- ^7}-3L ol^^oj^c^ AV 7] 

Til ©IE zfl^l I£#M^ tf^ Jf£ avc^i Aj-ofl sOG^e] 

^•J£# 'A 1 '} ^n^H^r #31: ^ 

SOG^Hl ai^^EflsKl^AS. #7l #J£^1 ^Hl s]- 

aVa]*} >.> --I ^ ?io.,a AV7I 311 ei o] ° rt K -T^ spf°fl LDD ^ iii:/ 
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[^Tf 3] 

*IU1J- lE^r ^12* 0 H1 . SOG^ P, B, In, As ££^r Sb^l 5=^ ^ 

it S^S^fe <*afl #Eflo} ^^^]o]ji -^Bfl^Csilicate glass)!: i^i S^-M^l 

4] 

*Hr# ^12%H1 °a<H-H. #^1 S0G^£- SiH 4 ^ 0 2 £k P. B. In, As a 

±r Sb^l £Jg oj^s i^s}ir ^ y)M]^r oj-g-^H ^ A o V # £-3. *g % §F 

[•g^ 5] 

^ *fl2%Hl °U°H. A cM SOG^l ^7>A]-7lfe CM] 

tt Plasma Immersion Ion Implant at ion( PI 1 1 ) °1 u f Ion Shower Implant at ion( ISI ) 

6] 

*l]l^ ^-b ^112%H) <&°H. A o v -'l ^h?- -r°*m SOG^e) 3 cfl # 

£fr 10 ly -lO-^cm-^J?- S^^Kr *Rr 3 3 sj-^l 
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[Tj^Sr 7] 

*fll*<Ml av 7 ] sog^HI °l^-§: ^7}^ nfl , #7] 

^-A> oj-xlnV afl^sl S^JitJ- A o V ^ ■¥-£■ ^ A cM #S.*fl tf°fl SOG^ 

li^ir 81 

*Hl*<f SEtt ^12* 0 H1 Xi<H^1, A oM jlSfl tfefl SM+^iL^ ^tJ"* 

*v nfl =-4? <g ^ ( rapid thermal anneal (RTA) ) , ^}o}3_ ^ ( spike anneal) 
3H*1 <H^( laser anneal)* °l-g-^f^ ^3 ^ 

9] 

^18^oH1 5a°H. #?] ^4? <g °-] y ( RTA ) xr A cM ^£7} S0G 

nVo] tilc^j 7l^r# Hl#^ 7>i &$\7] *g 950 1 - 1150 "C Si £r£<HH 1 

- 1000i£ ^S^tt 51* ^^-S. ^ 3 3 35.3} . 

l%=r*& 101 

^8^H1 $a°H. #"'1 isV°lH <i*\B)$= A cM ^£7} #7f^_ SOG^ 

°1 ^£31 ?1 ?r-§: w]# A ^ S-^l^l ^ 950°C ~1200tSl H 1 
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Hi 

^a^ 7 > 50nm ^ £3g ^£7} 10 18 - 10 22 cnT 3< ?l 3* ^K 1 ^3 

[^^*o> 12] 

#^oj ^o]o} yl^-o. i ;1 .5~ 1: ioo] sj-^r 3 3 3 S3] afl^U. 



_' 1 'J 
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[Si 5] 




-20 



[51 6] 




7] 



MM 



-27 



26a 




-26a 
-20 



8] 




